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2. Introduction

The purpose of this document is to outline the procedural steps required to enter
various Reverse Proton Studies modes. When we are stacking, the P1, P2 and
AP1 lines are all configured for 120 GeV protons. When switching to Reverse
Protons, we must stop stacking and setup the lines for 8 GeV protons. The 8
GeV protons then are sent down the AP3 line, where they are injected onto the
injection orbit in the Accumulator. From there, we can extract the 8 GeV beam
down the D/A line to the Debuncher. We can either circulate the reverse protons
in the Debuncher or extract them up the AP2 line. We will outline how to
configure the Antirproton Source in a number of different Reverse Proton studies
configurations.

First, we will outline how to establish Reverse Protons circulating in the
Debuncher from either dedicated TLG events or “one shots.” We will then
outline how to extract the Reverse Protons from the Debuncher down the AP2
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line either from circulating Debuncher beam or using partial turn Debuncher
extraction. We will then cover how to setup for up D/A line studies. Lastly, we
will cover how to return Pbar to normal stacking.

Many of the steps needed to enter and exit these study modes are consolidated
into two Pbar sequencers called the Pbar Sequencer and Pbar Annex Sequencer.
Other steps require manual intervention. We will assume that we are starting
with the Pbar source configured in stacking mode.

3. Setup for Reverse Protons

From stacking mode, our first goal is to configure the Antiproton Source for
reverse protons. To do so, we will run the first three aggregates in the Pbar
Annex sequencer, followed by the first portion of the Pbar Sequencer “Reverse
Protons to Debuncher” aggregate.

We will start by entering the Pbar Sequencer, which can be found on Acnet page
Po64.

27-IEC —II':

FRR Run II Unsta

1:20 of 99

SEQUENCER: {mode

Figure 3-1: The Pbar Sequencer.

Page 2 of 10,000 Reverse Proton Procedures Brian Drendel
1/10/2006



Reverse Proton Setup Procedures

After entering the Pbar Sequencer, click on the menu bar item “mode” in the

upper left corner of the screen. Select the Pbar Annex (Mode 17) from the
selection menu.

PEAR ANNEX 27-TEC —II': 3:11:60 +Pgm_Tools+

—

: commands

FRE Mo
FRE Mo

Figure 3-2: The Pbar Annex Sequencer.

We will now run the first three aggregates in the Pbar Annex Sequencer.  The
same three aggregates are used in the initial stages of the Accumulator to
Recycler transfers so there are some commands that may not be necessary for our
Reverse Proton studies. We will attempt to point these out as we go along.

Pbar Annex Sequencer: Fast Recycler Start

Click on “Fast Recycler Start” in the left column of the sequencer. The
right column now shows the commands in this sequencer. To start this
aggregate, click on the green “:::” on the first command in the sequence.
We will now step through each command in the sequencer.

:::  SHOT LOG CHAPTER

This command starts a new shot log chapter in the Recycler shot
scrapbook at http://www-bd.fnal.gov/cgi-
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mach/machlog.pl?nb=rscrap03&load=no. Since we are not completing a
Recycler shot, we can actually skip this command and start the aggregate
at the next command.

START PGM P162

Starts the Accumulator BPM TBT Page P162 (keeper is Keith
Gollwitzer). This page, as shown below, checks the status of the
Accumulator BPM houses and issues resets to any house that is not

online. This allows plenty of time for the BPM houses to reboot before
they are need in the beam line tune-up. Upon completion, this application
self terminates and the window will close on its own.

] ]
—| GxPC 1: Hone [+]

BEE Accumulator EFM TET *Fgm_Tools+
a4

Correct Osc.

EFM House Checkup
Frogram will Bnly Check on BPM Houses Status
and will do appropriate power cycling
All Houses are fine
Frogram will terminate in 18 seconds

Messages
Program will terminate in 18 seconds
BF-MAR-BS 15:34:57 A1l EPM houses are finer will he ready when nesded
YIAPSMOD is 7 Mot a pbar ftransfer mode
BF-MAR-BS 15:24:56 Last updated Aug 29, 26881 by Keith E Gollwitzer

Figure 3-3:
WAIT _FOR SECS 30
This command waits 30 seconds for the previous command to complete.
SETIT DEVICE V:PSHOOT =1

Sets the state parameter V:PSHOOT to 1, then pauses long enough to
verify that the setting was completed successfully.

Devices that start with V: are called state parameters. State parameters
define the operational state of a device or accelerator, allow the sequencers
to be more automated, and prevent the different sequencers from getting
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out of sequence with each other. Often one sequencer waits at a certain
spot until another sequencer changes a state parameter.

V:PSHOQT is a state parameter for the Pbar transfer state. V:PSHOOT
state 1 means “not ready for transfer.” Later in this aggregate,
V:PSHOOT is set to 4 (“Ready for Main Injector Tune up”’). The Main
Injector Shot Transfer Line Tuneup aggregate waits for PSHOOT to be
set to 4 (“Ready for Main Injector Tune up”) before starting its beam line
tune-up.

SET DEVICE A:APSHOT +=1

Increments A:APSHOT by 1. This is the Pbar transfer series number,
which is incremented before and after any Pbar transfer from the
Accumulator to the Tevatron or Accumulator to the Recycler. This
command is not necessary for Reverse Proton Studies.

ACL WAIT FOR READING MATCH

A Runs an Accelerator Command Language (ACL) script called
WAIT FOR READING MATCH that waits for "SDA Shot/Store #"
(A:FILE) to read the same value as the Pbar transfer series number
(A:APSHOT). More information on ACL scripts can be found at
http://adcon.fnal. gov/userb/www/controls/clib/intro_acl.html.

SET DEVICE A:SHTNUM =0

Sets the “Pbar transfer series Shot #” parameter (A:SHTNUM) to zero.
Later on A:SHTNUM is incremented by one for every Pbar transfer. This
1s not used during Reverse Proton Studies.

SET DEVICE V:CASPBT =1

The "Pbar transfer SDA case trigger" state (V:CASPBT) is set to 1, which
represents "Set up." Possible values for this state parameter include: 1 =
Set up, 2 = Unstack Pbars, 3 = Transfer Pbars from Accumulator to Main
Injector, 4 = Accelerate Pbars in the Main Injector, 5 = Coalesce Pbars in
the Main Injector. This is not necessary for Reverse Proton Studies.

SET DEVICE V:SETPBT =1

Sets the "Pbar transfer SDA set in case" state device to 1.
D88 currently shows no state information descriptions for
the different states of this parameter.

CHECK DEVICE A:APSSHOT READING
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Prints the value of the “Pbar Transfer Series Number” parameter
(A:APSHOT) in the message window at the bottom of the sequencer in the
following format.

COM: A:APSHOT present value = #####.00000
CTLIT DEVICE D:BSC925 OFF

Puts in the AP3 beam stop to prevent reverse proton beam from being
injected into the Accumulator.

INSTRUCT 327 D
This is a bypassed command that is not needed at this time.

SET SEQ FIEL SR 87 D
This is a bypassed command that is not needed at this time.

SET SEQ FILE 47

Executes sequencer file #47 which resets AP3 line devices. This will clear
any trip status before trying to turn the supplies on. Devices in this list
are located in AP30 (D:Q901, D:V901, D:Q903, D:Q907 and D:Q909),
F27 (D:Q913, D:Q914, D:Q916, D:Q917, D:Q919), and AP0 (D:H914,
D:Q924, D:Q926 and D:H926).

SET SEQ FILE 48

Executes sequencer file #48 which turns on the same AP3 line devices that
were reset in the previous sequencer command. With the AP3 line
supplies on we will be able to run reverse proton beam up the AP3 line
toward the Accumulator.

ACL COMPARE 10 DEVICES
ACL COMPARE 10 DEVICES
ACL COMPARE_10 DEVICES
ACL COMPARE 10 DEVICES

The above four commands each runs an Accelerator Command Language
(ACL) script called COMPARE 10 DEVICES. The script verifies that
all 8GeV values are the same on all cycles for ramped P1 and P2 line
devices. There are a limited number of devices that can be verified in one
ACL script, so the script is run four times in order to cover all of the trims.
More information on ACL scripts can be found at

http://adcon.fnal. gov/userb/www/controls/clib/intro_acl.html.
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BOOST INTENSITY EVTI16 2

This command sets the Booster $16 event to an intensity of 2 turns each
with 35 bunches. This intensity ensures that the P1-P2 line BPMs have
enough intensity to report reliable read backs. At this intensity, one must
be cautious not to run beam continuously as radiation trips will result.

CHECK_DEVICE A:R2DDS1 SAVE SET

Reads and saves the present setting of A:R2DDS1. This is the stabilizing
RF frequency.

CHECK DEVICE A:R2LLAM SAVE SET

Reads and saves the value of A:R2LLAM. This is the stabilizing RF
amplitude.

CHECK_DEVICE A:DPHATT SAVE SET

Reads and saves the value of A:DPHATT. This is the Accumulator
horizontal damper attenuator setting.

CHECK DEVICE A:SCRES SAVE SET
Reads and saves the value of A:SCRES. This is an Accumulator timing
event.

WAIT DEVICE V:MSHOOT
The commands waits for the Main Injector transfer state parameter
V:MSHOOT to equal 4. A state of 4 indicates that the Main Injector has
finished the Main Injector reverse proton tune-up.

SPECTRUM _LOAD 27

Loads P41 file #7 to Spectrum Analyzer #2 at AP30. This is the
unstacking display and can be viewed on CATV Pbar #28.
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Figure 3-4

SEQ PGM REQUEST Unstack SA D
This is a bypassed command that is not needed at this time.

SEQ PGM REQUEST APO Scope D
This is a bypassed command that is not needed at this time.

SEQ PGM REQUEST Acc Gap Mon
Starts the Pbar GBIP command editor program P188 (keeper is Jim
Budlong). The Request qualifier tells the application to load file 6, which
is used to setup the Accumulator AP10 gap monitor scope for capturing
Pbar unstacking events. The P188 window automatically closes when the
file load is complete. This is used for Pbar transfers and is not necessary
for Reverse Protons.

ACKNOWLEDGE

Displays the following acknowledge command. It reminds the operator to
start the emittance FTP (next command) on a different console.

Start plot on Adjac. Conzole

I:: EI rl I:: E l

Figure 3-5

AUTO_PLOT Core Emittances

Page 8 of 10,000 Reverse Proton Procedures Brian Drendel
1/10/2006



Reverse Proton Setup Procedures

Starts a Fast Time Plot to monitor emittances. Operators should monitor
this plot while the Pbar experts do their studies.

A FTF ¥5.51 Console 248 SA Thu 23-DEC-85 13:45 Fri=a&
4 ]
GE28298
28
: A
628229
15
ATEMTIHN pimm
AIEMT3WH pimm
FAiCEMFRR Hz
AiFREWITH Hz
=
=
c2e8ER
5]
013 Hz.
015 Hz. »
15 Hz.»
013 Hz.
1
1
D
5
[P rp—an
"]
228885 8 380 €60 EEE] 1260
5]
Seconds OHCE + enginesring units
Figure 3-6

START PGM SA1127

Pbar Radiation Detector Display (keeper is Tony Leveling) is started on
comfort display 102. This SA can be used during the beam line tune-up to
verify that radiation levels are not high enough to cause a radiation trip.
The program emulates the actions of the radiation detector cards. It
updates every 60 seconds and takes a 15 minutes rolling average of the
radiation losses and normalizes each radiation detector so that a value of 1
corresponds to the radiation trip level. The parameters for the individual
radiation detectors can be found on D106 ACC/DEB < 1> to < 3>.

G:RA {####} is an integrating real-time read back of the radiation
detector. Every 60 seconds, which is not concurrent with the supercycle,
G:RA {####} is reset to zero and starts integrating all over again.

G:RD {####} takes the number of G:RA {####} before it is reset and keeps
that value until G:RA {####} is reset again. When doing the reverse
proton tune-up later in the shot, if any radiation detector gets near to 1 on
the plot, the beam switch should be taken to avoid a radiation trip. If the
SA1127 plot dies, it can be restarted by reissuing this command, or
manually through Acnet page P151. A screen capture of SA1127 is
shown below.
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Figure 3-7
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NOTIFY Start

Sends a Channel 13 Notify message to http:// www-bd.fnal.gov/cgi-
bin/notify _mes.pl?chl3=text

SET ENUMERATED V:APSMOD

V:APSMOD is a state parameter representing the operational mode of the
Pbar Source. The set enumerated command asks the user to selected
from a menu of V:APSMOD state values as shown below. When setting
up for Reverse Proton Studies, the operator should chose state 8 = Reverse
Protons.

1
4
5
=]

[ |

= 0

St

Fbar

SHOT LOG COMMENT

Adds the following comment to the Pbar portion of the shot log chapter.
This is not necessary for Reverse Proton Studies.

@ /Time!- Beginning shots to the Recycler, the starting stack size is
HiH HHIHHE. — Sequencer

ABORT MASK PBAR SOFT ENABLED

This command enables the “PBAR_SOFT” Pbar abort mask. The logic is
confusing, but when the abort mask is enabled, no aborts are seen.

This is the Pbar Software abort which is connected to the 204 module
(viewed from P103) that monitors 120 GeV AP1 line power supply analog
outputs. Since we are not running 120 GeV protons in the AP1 line when
we do 8 GeV reverse proton studies, we can mask this entry.

ABORT MASK AP1 120 PS ENABLED
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This command enables the “AP1 120 PS” Pbar abort mask. This abort
monitors the digital status of the AP1 line 120GeV power supplies.

Again, since we are not running 120GeV protons in the AP1 line while we
are doing 8 GeV reverse proton studies, we can mask this entry.

*

*

.

INSTRUCT 206

This command is bypassed and not needed at this time.

*

*
*

.

ALARM LIST PBAR 2

D

This command bypasses analog alarms for AP1 120 GeV power supplies.

|

GxPA1: PC:DA9 2 bypassed

052 Alarm and Ewent Reporting System (AERZ) Control #Fom_Tools+
Analoy Digital Li=st Index Li=st Edit Summary
Linasc Estr TEY_Util Tewatran SWYD
Recycler Main_Inj OFS_Spec Cryo MinBooHE Spared

List: =-<AaFLl 128 >+ List Status: ACTIYE EYFASE
levice Reading Status levice Reading Status
I:FL7EZ FFFFFFFF HE®X ACT MEM

MaHY168 EHAEFEEE HEX EYP HEM

[UER=BRBY BEEAFFZA HEX BYF HEM Mzgi@l -.B@&E ANMF EYF HEM
MelEg BEHBBEFF3E2 HEX EYF HEHN MezlEg .B1387 AMP BYP HEM
MaHY1B2 SHAGFERA HEX EYP HEM MelEz L B4E9 ANMP BYP HEM
Mzal@s BEEAFFIE HEX BYF HEM Mzalad -. 8136 ANWF EYF HEM
MelEg BEABFFIE HEX EYF HEM Melasay L B4E9 ANMP BYP HEM
Mzglaay BEEAFFIE HEX BYF HEM M=@l@al LB4E3 ANF EYF HEM
Mei@s9] HEHABFFZE HEX EYP HEM MW 1855 . 4E38 ANMP BYP HEM
MV 1as BEABEZEA HEX EYF HEM AET MelaEg L B4E9 ANMP BYP HEM
MelEg HEHABFFZE HEX EYF HEHN MelaE? —.B156 ANMP BYP HEM
Meia? BEABFFIE HEX EYF HEM Merl@s L B4E9 ANMP BYP HEM
Mzalas BEEAFFIE HEX BYF HEM Mzalas LB4E3 ANF EYF HEM
M:las HEHABFFZE HEX EYP HEM

M:lEzZR BEABARZE HEX ACT HEM

Figure 3-10

s s

SET SEQ FILE 37

This command turns off AP1 120 GeV power supplies. The devices that
are turned off are M:HV100, M:Q101, M:Q102, M:HV102, M:Q103,
M:Q104, M:Q105, M:V105, M:Q106, M:Q107, M:Q108, M:Q109I,

M:Q109V, AND M:CSF23 (Apl trim bulk supply).

e
s s

INSTRUCT 307

D
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This command is bypassed and not needed at this time.

SET SEQ FILE SR 79 D
This command is bypassed and not needed at this time.

SET SEQ FILE 41

Sequencer File 41 sends resets to AP1 8 GeV supplies. This is done to
clear any trip status prior to turning the devices on. The devices that are
reset are [:F17B3, M:HV200, M:Q201, M:HV202, M:Q203, M:Q204,
M:Q205, M:V205, M:Q206, M:Q207, M:Q208, M:Q209, M:CSF23,
M:HT100D, M:VT101D, M:VT11AD, M:HT105D, M:HT107D, AND
M:VT108D. I:F17B3 is located in the F2 service building, and the rest of
the devices in this list are located in the F23 service building.

SET SEQ FILE 42

Sequencer File 42 turns on AP1 8 GeV supplies. It also sets the polarity
of M:Q102R negative. Devices that are turned on are [:F17B3,
M:HV200, M:Q201, M:HV202, M:Q203, M:Q204, M:Q205, M:V205,
M:Q206, M:Q207, M:Q208, M:Q209, M:CSF23, M:HT100D,
M:VT101D, M:VT11AD, M:HT105D, M:HT107D, AND M:VT108D.
[:F17B3 is located in the F2 service building, and the rest of the devices in
this list are located in the F23 service building.

ALARM LIST PBAR 12

This command enables the Pbar Alarm list entitled AP3. This alarm list
1s composed of the “AP3 DGTL” and “AP3 ANLG” alarm lists.

i "R PR T TS =

F-‘.igure 3-11
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EVENT 91 DISABLE

This command dsables the TCLK event $91, which the Pbar unstacking
cycle reset.

WAIT FOR SECS 10
Ten second wait.

CTL DEVICE M:Q102 RESET
Issues a “reset” to M:Q102. M:Q102 was already issued a "reset" and
"on" in file 41 above; however, it has a transfer switch that takes a finite
amount of time to switch over. This command and the command that
follows makes sure that M:Q102 is on before 8 GeV beam is run in the
API line.

CTLIT DEVICE M:Q202 ON

Issues an “on” to M:Q102. . This command and the previous command
help ensure that M:Q102 is on before 8 GeV beam is run in the AP1 line.

ALARM LIST PBAR 3

Enables the D59 alarm list entitled “AP1 8GEV”. We want to monitor
the AP1 8 GeV line supplies when sending 8 GeV beam through the line.
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List:

0l

I
Iz
iz
(B
Iz
M
L
LB
M
L
™
Ul

Alarm and Ewent Reporting System (AERS) Control

Analogy

Device
sHYZ@8
PREAEl

QEEE
HY2az
[2f=d=ic]
QEEd
Q2
WEBs
UEBEE
n2ez
QEes

FREAT
fR1BER

fF17E3

fBSCS2S

Figure 3-12

Linac

Digital

Estr

List Index

Recycler Main_Inj OPS_Spec

-{AF1l SGEYX+

Reading

GEEEFF2F
BEEACF33
BEEATIFF
GEEEFF2F
HEEECF33
BEEACFZ2
HEEACD2Z
BEEAFF32F
BEEACF33
HEEACF22
BEEACF33
BEEACF33
BEEEREZE

FFFFFFFF

HEEEZ160

HE:
HE#®
HEx
HE:
HE"
HEx
HE:
HEX
HE =
HE:
HEX
HE#®
HEX

HE:

HE:

TEY_Util Tevatron
Cryo

List Status:
Device

sHYZ@e
TREEL
TRZEE
tHYZ@g
TRERE
fR2E4
fREZEs
PHERG
fRHEEF
INEBT
FRERS
fHEZES

fF17EZ2

List Edit Summary

SWyD FEar

MinBooME Spareg

ACTIYE EBYPASS

*#Fom_Toolz+

Reading Status

S2. 18 AMP ACT
=7.E288 AMP ACT
-9.3232 AMP ACT

86.7  AMP ACT
=5.291 AMP ACT
-1d.&6 AMP ACT
-£2.2432 AMP ACT
-6.484 AMP ACT
-E.841 AMP ACT

SE.12 AMP ACT
-5.338 AMP ACT
-5.881 AMP ACT

1138 Amps  ACT

sM1BSRP 4582 Amps  ACT
tY185FE L4555 Amps ACT

SET ENUMERATED V:APSMOD

HEM
MERM
MR
HEM
MERM
HEHM
MR
HERM
HEHM
MR
HEM
MR

MERM
AL
ALM

D

This command is bypassed since it was moved earlier in the sequencer.

e
s s

LOAD TLG 101 REPEAT

Loads Timeline #101. This is the timeline used for Recycler shots. It
contains MiniBooNE and NuMI events.
proton events spaced 20 seconds apart. There is also an $8E event prior

to the first $16/$2D. This event is use to reset the fields in the P1 and P2

line magnets.

It has $16/$2D 8 GeV reverse
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Figure 3-13

::t  ABORT MASK AP1 8 PS DISABLED

This command disables the abort mask for AP1 8 GeV supplies. Now that
we are about to run 8 GeV beam in the AP1 line, we want to pull the beam
permit if any of those power supplies trip.

:+:  EVENT 88 TRIGGER

Triggers TCLK event $88.

T
%
-

'
'E
-

¢ SETIT DEVICE V:PSHOOT =4 D
This command is bypassed and not needed at this time.

::: BEAM SWITCH Pbar Source On D
This command is bypassed and not needed at this time.

2t ALARM LIST PBAR 52

Bypasses the D59 alarm list entitled “ARF1”. ARF1 is used during

stacking to move beam from the injection orbit to the deposition orbit. It
is not needed for reverse proton studies.
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G=PA1: PC:D59 52 - hypassed

nsa Alarm and Ewent Reporting System (AERS) Control
Analogy Digital List Index List Edit
Linac Eztr TEY_Util Tewvatron SWYD FEar
Recycler Main_Inj OPS_Spec Cryo MinBooME Spareg
List: -<ARFL r+ List Status: ACTI
Device Reading Status Device Reading
ArR1ARPSY BaEaaEas HEX EYF HREM ABT
AIRIHESC 2FEFEELE HEX EYF HERM
A:R1HEFE STEEE kY EYP HEM
A:R1HLFE SlEdd kY EYF HERM
ATR1APSY -.@za3 KvY EYP HEHM
AYRILEFPS 6247 Yolt  BYP HENM
AtRIHLIGS Bapaaald4 HEX EYF HER
AIR1HEGS BEBE1488 HEX EYP HEM

*#Fom_Toolz+

Summary

YE EYFASS

Status

Figure 3-14

e
s s

WAIT FOR SECS 3

A three second wait to ensure that the previous sequencer command
finished before moving to the next command.

s s

ALARM LIST PBAR 23

Bypasses the D59 alarm list entitled “PULSED” (pulsed devices).

Page 17 of 10,000

Reverse Proton Procedures
1/10/2006

Brian Drendel



Reverse Proton Setup Procedures

G=PA1: PC:D59 23 - hypassed

Recycler Main_Inj OPS_Spec

Lists -<FULSED >+

Cryo

List Status:

MinBooME Spareg

nsa Alarm and Ewent Reporting System (AERS) Control *#Fom_Toolz+
Analogy Digital List Index List Edit Summary
Linac Estr TEY_Util Tevatron SwyD FEar

ACTIYE EYPASS

Device Reading Status Device Reading Status
D: ISERY BABEFFFE HEX EYP HREM AET AtR1AFPSY BAEEAGEES HEX EYP HREM AET
I IKIKE ZABEEFFE HEX EY¥P MEM AET
D:ESEFY BABEFFFF HEX EYF MEM AET AiR1HESC Z27EFEE1E HERX EYP HEM
D:EKIE Z2ABEEFFE HEX EYP HREM EYP AtR1HLSC BABEACEC HEX EYP HEM
A ITSERPLY QEEEFFFF HEX EYP MREM AET FA:R1HLFE 187 kY EYP HEM
Al TSEFEY BABEFFFF HEX EYF HEM AEBT
A TEIE ZHBERFF2 HEX EYP HREM AET AtRI1HZFE SSE28 kW EYP HEM

AIR1APSY —.8zaz KV BYF HEM
I LHY 7.344 Yolt  BYP HEM BYP
D LHY HEBEFFFE HEX EYP HEHM

D:Rs?zl -4a Amps  BYP HEM

DipsSP3e -27.18 Amps  BYP HREM
D PHAGY lagz  Yolt  BYP HENM D2zl BEBEFF2F HEX EYP HEM
D: FHAGY BABEFFFE HEX EYF HER D:a231 ei=1=] AMP EYP HEM
i PHAG 2388 Amp EYP HEM

Figlure 3-15
SET SEQ FILE 1

This command turns off devices that had their alarms bypassed in the
previous three commands. The pulsed devices (D:LNV, D:PMAGV,
D:ISEPV, D:IKIK, D:EKIK, D:EKIKQ, D:ESEPV, D:ISEP1V,
D:ISEP2V, and A:IKIK) and ARF1 devices (A:R1IL1AM, A:R1L2AM,
A;RIHLSC) turned off. In addition, A:EXTRAT is disabled, and
A:EKIKTG is set to its reverse proton value.

SET SEQ FILE 83

File #83 sets core horizontal and vertical 4-8 GHz cooling to gate off
during reverse proton events injections. The on and off times (A:CBPON
and A:CBPOFF) are both enabled and set to TCLK $99 + 3 seconds and
TCLK $99 + 0 seconds respectively.

SET _SEQ FILE 85

File #85 is labeled RunlIb Misc. settings. It sets up the ARF1 fanback
voltage and phase read back sample and hold trigger timers (A:R1HLT]1
AND A:R1LLT3) both to be 1.575 seconds after a an Accumulator to
Main Injector transfer event $9A. It also sets up the ARF1 Accumulator
to Main Injector frequency track and hold timer (A:R1LLT4) to be
0.000211 seconds after a an TCLK $94. In addition, the file sets the
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Accumulator beam sample timers A:IBMS1 and A:IBMS2 to $91 (or $80)
+ .1 seconds and TCLK $91 (or $80) + 1 second respectively. Lastly, the

file sets the Debuncher Extraction kicker septa charge timer. It changes it
from $80 + 0.4 seconds to $90 + 0.00001 seconds.

CTL DEVICE A:ISHUTO OFF

Turns off the accumulator injection shutter open timer. The Accumulator
injection shutter will now not be told to open.

CTL DEVICE A:ESHUTO OFF

Turns off the accumulator extraction shutter open timer. The Accumulator
extraction shutter will now not be told to open.

CTL DEVICE A:ISHUTC ON

Turns on the accumulator injection shutter close timer. The shutter open
timer was disabled and the shutter closed timer was enabled. This ensures
that the Accumulator Injection shutter stays closed. The Accumulator
injection shutter position can be verified by looking at A:ISHTST. A
reading of 1 means open and a reading of 2 means closed.

CTL DEVICE A:ESHUTC ON

Turns on the accumulator extraction shutter close timer. The shutter open
timer was disabled and the shutter closed timer was enabled. This ensures
that the Accumulator Extraction shutter stays closed. The Accumulator
extraction shutter position can be verified by looking at A:ESHTST. A
reading of 1 means open and a reading of 2 means closed.

START PGM SA1144
START PGM SA1144

Starts the Stack-o-meter SA (keeper is David Sutherland)on comfort
display console 101. If this plot dies, it can easily be restarted as follows.
From CNS1, do a CNTL-SHIFT-4 to get to the CNS101 comfort display.
Go to P69 and then click PLOT!! under the lifetime category. Operators
should use this display to help monitor the Accumulator while the Pbar
Experts are doing their reverse proton studies.

INSTRUCT 302

Instruct 302 informs the Operator that the VSA SA should be run on Slot
GxSC. Unless otherwise instructed from Pbar Experts, operators should
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continue to run the VSA during Pbar studies to monitor the frequency
width.

rt th
elect concole [Lol]l and tar

Interrupt angwhere in this box to continue.

Figure 3-16

SET DEVICE A:VSARST =9

A:VSARST is set to 9, which terminates any existing instances of the
VSA.

WAIT DEVICE A:VSARST
Waits for VSA reset to complete.
START PGM SA1156 D

This command is bypassed and not needed at this time. This command
and the next command are the two versions of the VSA code. As the
code is developed, we at times switch between the two SAs.

START PGM SA1136

Accumulator Momentum profile using the VSA (keeper is Dave
McGinnis). This is normally run on the SC screen of the console that
runs the Pbar Sequencer, and can be restarted from P142. SA1136
calculates the center frequency (A:CENFRQ) and frequency width
(A:FRWDTH) of the Accumulator beam. If the momentum cooling is
being run too hard, you will see a coherent spike on the display. If bad
enough, the coherent spike can be larger than the plot scale. This is in
indication of an instability, and it also effects the VSA calculations (for
example, it makes the frequency width artificially small). If coherent
spikes are seen on the trace, you can lower the 2-4GHz momentum power
until the spike goes away. A:SPIKE is a datalogged parameter that
measures how bad the coherent spike is on the VSA display. Values
above 20% can indicate excessive coherent spikes on the display. Below
is a typical SA1136 display that is not exibiting coherent spike problems.
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Figure 3-17

What if the VSA plot dos not start? Occasionally the VSA does not start.
When that is the case, follow the directions in the Pbar Elog at
http://www-bd.fnal.gov/cgi-
mach/machlog.pl?nb=pbar04&action=view&page=19&anchor=174245&h
ilite=17:42:45-%20target=_top to configure the VSA.

WAIT FOR SECS 15
A fifteen second delay to ensure that the VSA SA starts.

ACL SET FROM READING

SET DEVICE A:VSAFWD -=5
Lowers the desired accumulator frequency width by SHz..

SETIT DEVICE A:DTMHVE =.5
Sets the horizontal minus vertical emittance difference for VSA vertical
thermostat. If the VSA is in momentum and vertical thermostat mode

(A:VSARST = 7), then this parameter would be used to determine when to
turn off the vertical cooling. When running in this mode, if the difference
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between the horizontal and vertical emittances becomes greater than
A:DTMHVE, then the vertical cooling is gated off.

SETIT DEVICE A:VSARST =6

This puts the VSA in a momentum thermostat mode that is based on
running both the 2-4 GHz and the 4-8 GHz momentum cooling systems.
This is similar to the stacking momentum thermostat. The difference is
this thermostat regulates on A:VSAFWD instead of A:CMFRWDJx].

On initialization it moves the 4-8 GHz arrays to the alignment position
A:CMARPI without asking the operator to check TV Ch. 20 (The value
A:CMARPI was set during the last time the momentum stacking
thermostat was initialized). It starts with the last used PIN attenuator
setting. When the 4-8 GHz attenuator reaches its max value it shuts off
both the 2-4 GHz and 4-8 GHz momentum systems (unlike the stacking
thermostat which just shuts of the 4-8 GHz momentum system.) When
turning on the 4-8 GHz system it also turns on the 2-4 GHz system.

CHECK DEVICE A:VSAFWS READING
Checks the analog reading of A:VSAFWS and displays the results in the
message window. This command is configured with the number of tries

equal to zero, which means that no checks are made. A:VSAFWS is the
suggested desired frequency based on stack size.

I, to a more

Interrupt angwhere in thi ¢ to continue,

Figure 3-18
CUSTOM COOL_GAIN

Sets core cooling PIN attenuators to values obeying an equation
mult(i)*(A:IBEAMB)+offset(i). The constants “offset” and “mult” are
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stored in a table maintained by the AD\Pbar department. Custom cooling
gain usually undershoots cooling power for larger stacks.

Sets the Horizontal Damper attenuator setting to 5dB.

e
s s

COM: zcaled gain settin

SET DECICE A:DPHATT =5

SET DEIVCE A:SCRES +=1.8

Increments A:SCRES by 1.8 seconds. During stacking, A:SCRES is

normally set to $80 (or $85 or $93) + 0.504 seconds.

.

ALARM LIST PBAR 76

Bypasses the D59 alarm list entitled “DEB COOL” (Debuncher Cooling).
This list contains a number of other lists.

GzPA 1: PC:D39 pbar 76

Alarm and Ewent Reporting System (AERS) Control *#Fom_Toolz+

Digital List Index List Edit Summary

Linac Eztr TEY_Util Tewvatron
Recycler Main_Inj OPS_Spec Cryo

SWYD
MinBooHE

FEar
Sparetd
List: -<DEE COOLX+ List Status: ACTIYE BYPRASS

Device
DE HELIX
IF HELIX

Device Reading

Status
DEE TWTS ... List ACT

Reading
-.. List
. List ACT

Status
ACT

- List ACT
o List ACT
- List ACT
- List ACT

DF TEOHE
IH TEOHE
oY TEOME

- List ACT
-« List ACT
- List ACT

oY AMPS
IH AMFS
DF1Z2AMFES
DP24AMPE

fFLIFS
tPEFS
P3PS
F4FS
HiFE1
HZFE1

BEEAREES HEX ACT
BEEAEEEZ HEX ACT
BEEAAEE3Z HEX ACT
BEEAAEES HEX ACT
BEEAEEE1 HEX ACT
GBEAREGE1 HEX ACT

H3FS1
H4FE1
WiPS1
FYEFS1
ERc] =3
TS =3 ]

BeaAAEE1 HEX ACT
BEEAREE]1 HEX ACT
GBEAREGE1 HEX ACT
gegaaEal HEX ACT
BEEAREE]1 HEX ACT
HEEEEEE1 HEX

Cooogoogooogg

Figure 3-19

SET SEQ FILE 92
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File #92 opens the Debuncher cooling PIN switches to turn off the
Debuncher cooling during the shot setup. The PIN switches that are
turned off are D:H1PS1, D:H2PS1, D:H3PS1, D:H4PSI, D:V1PSI,
D:V2PS1, D:V3PS1, D:V4PS1, D:P1PS1, D:P2PS1, D:P3PS1, AND
D:P4PS1.

b. Pbar Annex Sequencer: Fast Recycler Reverse
Protons

We next more on to the second aggregate in the Pbar Annex sequencer.

ACKNOWLEDGE

Beam cooled into Core?

CTLIT _DEVICE A:SPPSO01 OFF

Turns off the stacktail pin switch. With the Accumulator beam cooled
into the core, we no longer need to run the stacktail.

SET SEQ FILE 28

File 28 turns off stacktail high level amps. The devices that are turned off
are A:SPAH11, A:SPAH12, A:SPAHDI1, A:SPAHDI, A:SPAHD?2,
A:SPAHD3, A:SPAHDA4.

SET_SEQ FILE 94

File 94 turns on power leveling and sets the diode voltage for he core
horizontal and vertical transverse systems. The devices that are modified
are A:CHIDI, A:CH2D1, A:CH3DI, A:CV1DI, A:CV2D1, and
A:CV3DI1. With power leveling enabled, changing the PIN attenuators
does not change the power. To change the power the diode voltages need
to be modified. The diode voltages can be found on P36 CORE M & B
<39>.

SET SEQ FILE 30
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File 30 sets the 2-4GHz momentum cooling attenuation level. It also turns
on and enabled digital alarms for the 4-8GHz cooling system. The
devices that are modified are A:CPPAO1, A:CMTWO01, AND ACMTWO0?2.

CTLIT DEVICE A:CMTWO01 ON
This command turns on 4.8 GHz momentum TWT #1. This is a repeat of
the same command in file #30 above. The command is issued a second
time to ensure that the TWT get turned on.

CTLIT DEVICE A:CMTWO02 ON
This command turns on 4.8 GHz momentum TWT #2. This is a repeat of

the same command in file #30 above. The command is issued a second
time to ensure that the TWT gets turned on.

CHECK DEVICE A:ISHTST READING
Verifies that A:ISHTST is reading 2, which means that the Accumulator
injection kicker shutter is closed. A:ISHTST has two readings: 1=

shutter is open, 2= shutter 1s closed.

Keeping the shutters closed minimizes any impact that the Reverse Proton
beam will have on the Pbar stack.

CHECK DEVICE A:ESHTST READING
Verifies that A:ESHTST is reading 2, which means that the Accumulator
extraction kicker shutter is closed. A:ESHTST has two readings: 1 =

shutter is open, 2= shutter is closed.

Keeping the shutters closed minimizes any impact that the Reverse Proton
beam will have on the Pbar stack.

CHECK DEVICE A:R2HLSC ON D
This command is bypassed and not needed at this time.
CHECK DEVICE A:R3HLGS ON

Verifies that A:R3HLGS is “on,” which means that the ARF3 cavity short
is in.

ALARM LIST PBAR 38
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Bypasses the “CORE HOR” alarm list.

List:

A
A
o
A
A
:H
A
A

oo ol ol o s o

Device
fCHiAl
iCH1AZ
fCHITE
fCH1ETI

CH1FS1

SCH1Ad

CHIAS
CH1D2

CHZA1
CH3RE

fCHaTZ2

CH2KETL

fCH3PS1
fCHzAd
s CH3AS
fCHZDE

Figure 3-20

s s

G=PB 1: PB:D53 #38 hypassed

Alarm and Ewent Reporting System (AERS) Control

Linac

-{CORE HORX+

Readin

GEEARAG3
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2
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BEEAREEE
HEEETFFF
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352.5
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BEEAREEE
GBEEATFFF
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Digital

4
HE:
HE®
psec
Suw
HE"
HEx
HE:
Watt

HE
HE®
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Suw
HE#®
HEx
HE

Eztr
Recycler Main_Inj OPS_Spec

Status

EYP
EYP
EYF
EYP
EYP
EYF
EYP
EYP

EYP
EYP
EYP
EYP
EYP
EYF
EYP

List

TEY_Util Tevatron

HEHM
HEM
MEM
HEHM
HEM
MEM
HMEHM
MR

HMEM
HEM
MEM
HEHM
HEM
MEM
HEHM
HEM

Cryo

SWYD
MinBooHE

Edit

List Status:

Device
sCHZAl
iCHEAZ
fCHETE
fCHEHTI
fCHEFPS1
fCHEAd
fCHEZAS
fCHEDEZ

*#Fom_Toolz+

Summary

FEar
Sparetd

ACTIYE

Reading

GEEAAAA3

BEEARAAS
IFE.3
2

geaaaaan

BEEEREEZ

BEEEZIFFF
a

HEX
HE=
psen
Sw
HE=
HE®=
HEX
Watt

CHECK DEVICE A:FRWDTH READING

EYFA

St
EYVP
EYVF
EYVF
EYVP
EYVF
EYVF
EYVP
EYVP

33

at

us
Ll

AET
AET

Displays the current value of A:FRWDTH (frequency width) in the

message box.

This command is bypassed and not needed at this time.

s s

This command is bypassed and not needed at this time.

s s
+ o+ %

This command is bypassed and not needed at this time

s s

value = 21, 780000

SETIT DEVICE A:VSARST =3

ACKNOWLEDGE

WAIT FOR SECS 20

WAIT DEVICE A:VSARST
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This command is bypassed and not needed at this time
SETIT DEVICE A:VSARST =7 D
This command is bypassed and not needed at this time

ACKNOWLEDGE

Mowe to Finizkh Rew. Protonz

c. Pbar Annex Sequencer: Fast Recycler Finish
Reverse Protons

We next move on to the third aggregate in the Pbar Annex sequencer.
SHOT LOG COMMENT
Adds a comment to the Pbar portion of the Recycler shot scrapbook.

@14:22:25- Finishing reverse proton tune up. The stack size is
{A:IBEAMB}. - Sequencer

EVENT 9C DISABLE

Disables the TCLK $9C event. This is the sudden beam loss event, which
triggers and annunciation and stops the power supply transient recorders.
Since unstacking events would be misinterpreted as a sudden beam loss in
the Accumulator, the $9C is disabled for the duration of the Recycler
transfers.

BEAM_ SWITCH Pbar_Source Off

Turns off the Pbar Software Beam Switch to prevent beam from being
injected.

BOOST INTENSITY EVTI16 1

Sets the $16/$2D events to 1 turn, 10 bunches. Prior to 2006, we had to
run 35 bunches for the P1 and P2 line BPMs.
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CTLIT _DEVICE D:BSC925 ON
Pulls out the AP3 beam stop which will allows us to send reverse protons
up the AP3 line to the Accumulator.

CTLIT DEVICE D:ESEPV ON
We will take reverse protons all of the way to the Debuncher.  We will
now selectively turn on the pulsed devices that allow this to happen. We
first turn on the Debuncher Extraction septum power supply. In reverse

proton direction, this is injection into the Debuncher from the D/A line.

CTLIT _DEVICE A:ISEP1V ON
CTLIT DEVICE A:ISEP2V ON

Turns on the Accumulator Injection Septum. In reverse proton direction,
this is Accumulator Extraction to the D/A line.
CTLIT DEVICE A:EKIK ON

Turns on the Accumulator Extraction kicker. In reverse proton direction,
the is Accumulator injection from the AP3 line.

CTLIT _DEVICE A:EKIKQ ON D
This command is bypassed and not needed at this time

EVENT 88 TRIGGER
Triggers TCLK event $88.

AUTO PLOT Beamline tuneup
Starts a FTP as shown below. The plot shows the Main Injector intensity,

AP1 line intensity, AP3 line intensity and Accumulator beam intensity.
The plot is triggerd from 0 to 4 seconds on a $93.
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Figure 3-21

BEAM_ SWITCH Pbar_Source On

This enables the software beam switch. Once all of the hardware beam

switches are enabled, we should be able to take beam.

FERMILAE EEAM SWITCH EOX

11111 HEP HEF Beam Sync
on 123456783681234C Permit Inhibit Inhibit
w (I ¢ o o
Linac NTF NTF P1 P2
Permit Beam Priority Permit Permit
Linac () ® ] ] [ J ®
11111 11111
on 123456783081234C on 1234567835081234C
- Beam : Beam
Booster () [ ] permit| SWitchyard ® ® Permit
11111 11111
on 123456783081234C on 123456783081234C
Beam -~ Beam
P-Bar @ ® Permit Recycler () ® Permit

1111
on 123456783@123

This bar is green if the
software beam switch is
an 123456799&:;;:0 Enabled

Teuvatron (0) ® |

Main Inj. ()

Figure 3-22
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INSTRUCT 231 D
This command is bypassed and not needed at this time

START PGM P150 D

This command is bypassed and not needed at this time. The above two
commands are only used when using P150 to tune-up the beamlines.

INSTRUCT 214

Instruct 214 has us check the transfer efficiency. Take a pulse of beam.
If the efficiency from Main Injector to the AP3 line (D:TOR910) is less
than 75%, then we need to unbypass an run the two previous sequencer
commands. By continuing past this instruct, we are saying that the
beamline tune-up is complete. We will next move on to the turn by turn
tune-up.

If it i=s y to do a beam line tune up with P1E0, hold the
here until do a b Uy " ArE

[ the

Accumulator Turn-bu-Turn tune-up application.,

Interrupt anywhere in thiz box to continue,

BEAM SWITCH PBAR SOURCE OFF

The Pbar beamswitch is turned off so that we do not take bema.
SETIT DEVICE V:PSHOOT =7

Sets the state parameter V:PSHOOT to 7, then pauses long enough to

verify that the setting was completed successfully. State 7 is defined as
“Pbar Beamline Tuneup Complete.”

ACKNOWLEDGE D

This command is bypassed and not needed at this time

BOOST INTENSITY EVTI6 1
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Sets the $16/$2D events to 1 turn, 10 bunches, which was already set in an
earlier step.

This command is present for historical reasons. Prior to 2006, we had to
run 35 bunches for the P1 and P2 line BPMs to complete the beamline
tune-up and could use 10 bunches for the Accumulator BPMs for the turn
by turn tune-up. Running 35 bunches continuously would result in a Pbar
rad trip. As a result we ran the 35 bunches for the beamline tuneup, and
then backed down to 10 turns for the turn by turn. We can now run 10
bunches continuously without rad tripping and all BPM can be used at 10
turns. The result is that we can run all of our entire tune-up at 10 turns.

BEAM_SWITCH Pbar_Source On D

This command is bypassed and not needed at this time

INSTRUCT 316

umulator Turn-by
thin the Lnner

Interrupt angwhere in thiz box to continue.

AUTO_PLOT TBT eff D

This command is bypassed and not needed at this time. We used to run
different intensities on beamlines and turn by turn tune-ups. As a result,
we used to need differently scaled plots. Since the intensity does not
change, we can run the same plot for the entire tune-up process.

START PGM P162

Starts the turn by turn application.  The application waits for a TCLK
event $93 to fire, and then takes horizontal and vertical turn by turn data.
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Figure 3-24

i1 BEAM_SWITCH Pbar_Source On

Enables the software beam switch to take beam for the turn by turn tune-
up.

¢+ INSTRUCT 215
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ontinue in thi
D0 MOT termi

the Reverse Proton Fast Time Plot to zave

Interrupt angwhere in thiz box to continue.

Figure 3-25

ACKNOWLEDGE

TET ture up complete? ]

COPY_SCREEN LCL MY SLOT
COPY_SCREEN LCL MY SLOT
SHOT LOG IMAGE

The above three commands copy the tune-up plots to D5 save and to the
Recycler shot scrapbook. Since this is not needed for Reverse Proton
studies, these steps can be skipped. Below are the plots that are copied to
the shot scrapbook.

Figure 3-26
SHOT LOG Comment
Pastes the following comment into the Recycler Shot scrapbook. This step
can be skipped for Reverse Proton studies.
JHH:MM:SS- Reverse proton tuning is complete. — Sequencer
BEAM_ SWITCH Pbar_Source Off
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Turns off the Pbar beam switch so that we stop taking beam.

CHECK_DEVICE A:CENFRQ READING

Checks the reading for A:CENFRQ (Accumulator Center Frequency) and
displays the value in the messages window. This command does not wait
for a nominal value, it just makes the reading.

Jan-10-2006 11:27:22

CHECK _DEVICE A:VFACCM READING

Checks the reading of A:VFACCM (Main Injector Frequency to
Accumulator) and displays the value in the messages window. This
command does not wait for a nominal value, it just makes the reading.

Jan-10-2006 11:27:22

SET DEVICE A:RLLEXF =628767.50

Sets the ARF4 extraction frequency to 628767.5 Hz. This is not needed
for reverse proton studies.

CTLIT DEVICE A:EKIK ON

Issues an “on” to the Accumulator Extraction kicker, which should already
be on. In reverse proton direction, the is Accumulator injection from the
AP3 line. This is to ensure that any reverse proton beam gets kicked out
of the Accumulator before proceding.

CTLIT DEVICE A:EKIKQ ON D
This command is bypassed and not needed at this time

ACKNOWLEDGE
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Extraction orbit clear?

I:: EI rl I:: E l

CTLIT DEVICE A:EKIK OFF D

This command is bypassed and not needed at this time.

CTLIT DEVICE A:EKIK OFF
CTLIT DEVICE A:IKIK OFF
CTLIT DEVICE A:ISEP1V OFF
CTLIT DEVICE A:ISEP2V OFF
CTLIT _DEVICE D:IKIK OFF
CTLIT DEVICE D:ESEPV OFF

Now that beam is out of the machine, we will turn off Accumulator and
Debuncher pulsed devices.

CHECK DEVICES A:SCRES RESTORE

The A:SCRES timer is restored to the value that was saved with the
CHECK DEVICE A:SCRES SAVE SET command in the Fast Recycler
Shot aggregate.

SET DEVICE D:H926PB D:H9267RP
SET DEVICE M:V105PB M:V105RP
SET DEVICE M:H100PB M:H100RP
SET DEVICE M:V101PB M:V101RP
SET _DEVICE M:V11APB M:V11ARP
SET _DEVICE M:H105PB M:H105RP
SET DEVICE M:H107PB M:H107RP

AP1 and AP3 ramped devices have three ramps flattop values as shown
below (M =M or D, H=H or V, ### = location, and two letters at the end
indicating the ramp type):

= M:H###RP: 8 GeV Reverse Protons

= M:H##PB: 8 GeV Pbars

= M:H##ST: 120 GeV Stacking
If a beamline tuneup was done, then the Reverse Proton ramps on AP1 and
AP3 ramped devices may have changed. Ideally the 8 GeV reverse
proton values and the 8 GeV Pbar values are the same, so the above
commands copy the reverse proton values into the 8 GeV pbar values.
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¢+ ACKNOWLEDGE

¢+t LOAD TLG 103 REPEAT

[E T W Pt Tineline Gomeratordiggets o]

D69  TLG{WHME) Released O07-pUG-2001 11:40:00 0d-JAN-06 15:46:65 +Rom_Tools+
modules module states
TLG F/E STATUS WINDOW
Current : 4 } Energy Conservation 60  REPEAT RUMNIMG
Mext ] MONE
TLG F/E : Responding SuperCycle Time : 5,133 Sec{s)
#5tatusz+
+COMMAMDS+ TIMELINE EDIT WINDOW .
Boo: 090 Hz +Plot+  +Save+  #fctivate+  +Delete+  +Cycle Length+ [JEIN
MTF: 100 gk %
LR A VTR R T = MIUMI running during Recucler shots * ID = —<m>+
+Entered  Walues+ +lliaghostices
Repeat.| Start # End Total
# Modules Rate Time Times Time | Time
+Expanid +Tleyicess
LML Target [z W o | +vack | EIH
2 Booster study 10 4 0 +fixc+
1:6 of & +

The timeline now has only NuMI events. This is the timeline normally
used during Recycler shots. During Reverse Proton studies we can
change the timeline to fit current needs. We will have the option to either
run one-shots, or change the timeline to have dedicated $16/$2D events
for reverse protons.
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27-IEC-05 15:09:17 +Pgm_Tools+

IT Un

1:20 of 99

SEQUENCER: {mode 2} begins on const

Figure 3-27

It is at this point that we vary from our Recycler Shots path. We will now
switch to the Pbar Sequencer to establish the Reverse Proton Beam to the
Debuncher.

From the Pbar Annex Sequencer, click on the menu bar item “mode” in
the upper left corner of the screen. Select the Pbar Annex (Mode 17)
from the selection menu.

d. Pbar Sequencer: Reverse Protons to the Debuncher

ACKNOWLEDGE

SET SEQ FILE 90

CHECK_DEVICE D:RIHT02 SAVE SET
CHECK_DEVICE D:R1IHTO03 SAVE SET
CHECK_DEVICE D:R1HT04 SAVE SET
CHECK_DEVICE D:RIHTO0S5 SAVE SET
CHECK_DEVICE D:R1HT06 SAVE SET
CHECK_DEVICE D:R1HT07 SAVE _SET
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SET DEVICE D:R1HT02

SET DEVICE D:R1HTO3

SET _DEVICE D:R1HT04

SET DEVICE D:R1HT05

SET _DEVICE D:R1HT06

SET DEVICE D:R1HT07
ACKNOWLEDGE

BOOST INTENSITY EVTI16 1
ALARM_LIST PBAR 72

WAIT_FRO SECS 5

ALARM _LIST PBAR 76

ACL SET_ FROM READING

SETIT DEVICE A:VSARST =5

CTL _DEVICE A:R1HLSC RESET
CTLIT DEVICE A:R1THLSC ON

SETIT DEVICE A:EKIKTG =13.8365
CHECK DEIVCE D:IKIKP SAVE SET
CHECK DEVICE D:AP10T0O SAVE SET
CHECK DEVICE D:DAP2X SAVE SET
CHECK DEVICE D:RI1LLT4 SAVE SET
CTLIT DEVICE A:ISHUTO OFF
CTLIT_DEVICE A:ESHUTO OFF
CTLIT DEVICE A:ISHUTC ON
CTLIT _DEVICE A:ESHUTC ON
WAIT DEVICE A:ISHTST

WAIT _DEVICE A:ESHTST

CTL DEVICE A:EKIK ON

CTL _DEIVE A:IKIK ON

CTL DEVICE A:ISEP1V ON

CTL _DEVICE A:ISEP2V ON

CTL _DEVICE D:EKIK ON

CTL _DEVICE D:ESEPV ON

CTL DEVICE D:Q731 RESET

CTL _DEVICE D:Q731 ON
ACKNOWLEDGE

CTLIT _DEVICE D:VAREVT ON
CHECK DEVICE A:SCRES SAVE SET
SET DEVICE A:SCRES +=2

FTP beam 0

AUTO_PLOT Deb/AP2 rev prot
ACKNOWLEDGE

ACKNOWLEDGE

We can now circulate beam in th
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De-tune the DRF1 Rotator Cavities

Asdf
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Figure 3-28:

4. Circulating Beam in the Debuncher
$16/$2D in the TLG
b. One Shots

We issue the last five commands of the aggregate and then start from the

top.
::t  CHECK DEVICE D:HT609S RESTORE
:i:  CHECK DEVICE D:HT606S RESTORE
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CHECK_DEVICE D:HT605S RESTORE
ACKNOWLEDGE
ACKNOWLEDGE

With the last five commands run, we will go to the top of the same
aggregate.

FTP Deb Rev Prot 0

CTL DEVICE A:EKIK ON

CTL DEVICE A:ISEP1V ON

CTL DEVIOCE A:ISEP2V ON

CTL DEVICE A:IKIK ON

CTL DEVICE D:ESEPV ON

CTL DEVICE D:EKIK ON

CHECK DEVICE D:HT609S SAVE SET
CHECK DEVICE D:HT606S SAVE SET
CHECK DEVICE D:HT605S SAVE _SET

BEAM_SWITCH Pbar Source On
START PGM D47

ACKNOWLEDGE

LOAD TLG 75 ONESHOT
ACKNOWLEDGE

BEAM SWITCH PBAR SOURCE OFF

CTL DEVICE A:EKIK OFF
CTL DEVICE A:ISEP1V OFF
CTL DEVICE A:IKIK OFF
CTL DEVICE D:ESEPV OFF
CTL DEVICE D:EKIK OFF
SETIT DEVICE D:HT609S =0
SETIT DEVICE D:HT606S =0
SETIT DEVICE D:HT605S =0

ACKNOWLEDGE

5. Debuncher Orbits

a. Java Orbit Preparation

asdfasdfa
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b. Java BPM Orbits

asdfasdfa

6. Debuncher Admittance Measurement

a. Pbar Sequencer: Deb Hor aperture scan rev p

We issue the last five commands of the aggregate and then start from the
top.

CHECK DEVICE D:HT609S RESTORE
CHECK_DEVICE D:HT606S RESTORE
CHECK DEVICE D:HT605S RESTORE
ACKNOWLEDGE
ACKNOWLEDGE

With the last five commands run, we will go to the top of the same
aggregate.

FTP Deb Rev Prot 0

CTL DEVICE A:EKIK ON

CTL DEVICE A:ISEP1V ON

CTL DEVIOCE A:ISEP2V ON

CTL DEVICE A:IKIK ON

CTL _DEVICE D:ESEPV ON

CTL _DEVICE D:EKIK ON

CHECK DEVICE D:HT609S SAVE SET
CHECK DEVICE D:HT606S SAVE SET
CHECK DEVICE D:HT605S SAVE_SET

BEAM_SWITCH Pbar Source On
START PGM D47

ACKNOWLEDGE

LOAD _TLG 75 ONESHOT
ACKNOWLEDGE

BEAM_ SWITCH PBAR SOURCE OFF

CTL DEVICE A:EKIK OFF
CTL DEVICE A:ISEP1V OFF
CTL DEVICE A:IKIK OFF
CTL _DEVICE D:ESEPV OFF
CTL DEVICE D:EKIK OFF
SETIT DEVICE D:HT609S =0
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SETIT DEVICE D:HT606S =0
SETIT DEVICE D:HT605S =0

ACKNOWLEDGE
SPECTRUM_LOAD 4 25
FTP Deb Horz 0

REPLAY P60 d;1j306 to edge
ACKNOWLEDGE

CTLIT_DEVICE D:DPENI OFF

CTLIT DEVICE D:DPENI POSITIVE
ACKNOWLEDGE

CHECK DEVICE D:DPHATT SAVE SET
SET DEVICE D:DPHATT =0.75
ACKNOWLEDGE

CHECK DEVICE D:DPHATT RESTORE
CTLIT DEVICE D:DPENI NEGATIVE
CTLIT_DEVICE D:DPENI ON

CTL DEVICE D:LM30CL ON

FTP Deb 0

ACKNOWLEDGE
ACKNOWLEDGE

CTL _DEVICE D:LM30CL OFF
REPLACE P60 Deb Horz scrape
ACKNOWLEDGE
COPY_SCREEN O SB
COPY_SCREEN 0 SB

REPLAY p60 d;rj306 retract

WAIT DEVICE D:RJ306

CTL _DEVICE D:LM30CL ON

CHECK DEVICE D:HT609S RESTORE
CHECK DEVICE D:HT606S RESTORE
CHECK DEVICE D:HT605S RESTORE
ACKNOWLEDGE

ACKNOWLEDGE

b. Pbar Sequencer: Deb Vert aperture scan rev p

We issue the last five commands of the aggregate and then start from the

top.

CHECK_DEVICE D:HT609S RESTORE
CHECK_DEVICE D:HT606S RESTORE
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CHECK_DEVICE D:HT605S RESTORE
ACKNOWLEDGE
ACKNOWLEDGE

With the last five commands run, we will go to the top of the same
aggregate.

FTP Deb Rev Prot 0

CTL DEVICE A:EKIK ON

CTL DEVICE A:ISEP1V ON

CTL DEVIOCE A:ISEP2V ON

CTL DEVICE A:IKIK ON

CTL DEVICE D:ESEPV ON

CTL DEVICE D:EKIK ON

CHECK DEVICE D:HT609S SAVE SET
CHECK DEVICE D:HT606S SAVE SET
CHECK DEVICE D:HT605S SAVE _SET

BEAM_SWITCH Pbar Source On
START PGM D47

ACKNOWLEDGE

LOAD TLG 75 ONESHOT
ACKNOWLEDGE

BEAM SWITCH PBAR SOURCE OFF

CTL DEVICE A:EKIK OFF
CTL DEVICE A:ISEP1V OFF
CTL DEVICE A:IKIK OFF
CTL DEVICE D:ESEPV OFF
CTL DEVICE D:EKIK OFF
SETIT DEVICE D:HT609S =0
SETIT DEVICE D:HT606S =0
SETIT DEVICE D:HT605S =0

ACKNOWLEDGE
SPECTRUM_LOAD 4 25
SPECTRUM_LOAD 5 25
FTP Deb Horz 0

REPLAY P60 d;tj308 to edge
ACKNOWLEDGE

CTLIT _DEVICE D:DPENI OFF

CTLIT _DEVICE D:DPENI POSITIVE
ACKNOWLEDGE

CHECK _DEVICE D:DPVATT SAVE_SET
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SET DEVICE D:DPVATT =3.75
ACKNOWLEDGE

CHECK_DEVICE D:DPVATT RESTORE
CTLIT DEVICE D:DPENI NEGATIVE
CTLIT DEVICE D:DPENI ON

CTL DEVICE D:LM30CL ON

TIMER A:VAREVT ENABLE

FTP Deb 0

ACKNOWLEDGE

ACKNOWLEDGE

CTL DEVICE D:LM30CL OFF
REPLACE P60 Deb Vert Scan
ACKNOWLEDGE

COPY_SCREEN 0 SB
COPY_SCREEN 0 SB

REPLAY p60 d;tj308 retract

WAIT DEVICE D:TJ308

CTL DEVICE D:LM30CL ON

CHECK DEVICE D:HT609S RESTORE
CHECK DEVICE D:HT606S RESTORE
CHECK DEVICE D:HT605S RESTORE
ACKNOWLEDGE

ACKNOWLEDGE

c. FTP versus Lumberjack Manual Measurements

d. Java Fit of Lumberjack Data
7. Beam up AP2

a. Establishing beam up the AP2 line

ACKNOWLEDGE

SETIT DEVICE D:IKIKP =0
SETIT DEVICE D:IKIK =64
CTLIT DEVICE D:IKIKTG OFF
CTLIT DEVICE D:IKIKRV ON
EVENT 82 ENABLE

EVENT 76 ENABLE

EVENT 87 ENABLE

WAIT FOR EVENT 87

CTLIT DEVICE D:IKIK ON
CTLIT DEVICE D:ISEPV ON

Page 44 of 10,000

Reverse Proton Procedures
1/10/2006

Brian Drendel



Reverse Proton Setup Procedures

ACKNOWLEDGE

CHECK_DEVICE A:SCRES RESTORE
CHECK_DEVICE D:IKIKP RESTORE
CTLIT DEVICE D:IKIKRV OFF

CTLIT DEVICE D:IKIKTG ON

CTL DEVICE D:Q731 OFF

CTL DEVICE A:EKIK OFF

CTL DEVICE IKIK OFF

CTL DEVICE A:ISEP1V OFF

CTL DEVICE A:ISEP2V OFF

CTL DEVICE D;EKIK OFF

CTL _DEVICE D:ESEPV OFF

SETIT DEVICE D:IKIK =0

CHECK DEVICE D:R1HT02 RESTORE
CHECK_DEVICE D:R1HT03 RESTORE
CHECK_DEVICE D:R1HT04 RESTORE
CHECK_DEVICE D:RIHTO05 RESTORE
CHECK DEVICE D:R1HT06 RESTORE
CHECK_DEVICE D:R1HT07 RESTORE
SET _SEQ FILE 91

ALARM _LIST PBAR 72

WAIT _FOR SECS 5

ALARM _LIST PBAR 76
ACKNOWLEDGE

b. Beam Modes

Partial Debuncher Turn to AP2

Circulating Debuncher beam to AP2

8. D/A Orbit Studies

9. Return to Stacking
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